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Abstre>ct 

This  research  presents  results  regarding  the  development  of  an  in- 
formation processing  theory  of  the  judgemental  process  in  which  indivi- 
duals engage  vhile  rating  their  peers.  The  approach  teJcen  wais  to  utilize 
protocol  tracing  methods  to  oonstnict  decision  process  models  of  how  in- 
dividuals rate  their  peers  on  seven  vddely  used  socioietric  questions. 

The  protocols  revealed  that  individuals  evaluated  their  peers  along  five 
primary  behavior  categories;  (1)  Mutual  Influencing,  (2)  Categorizing/ 
Suimarizing,  (3)  Sociad-Directive,  (4)  Quanitity  of  Verbal  Ccmnunication, 
and  (5)  Listening.  Models  for  each  socicmetric  question  were  constructed 
and  tested  by  cotpeuring  the  models'  prediction  with  the  actual 
groiq?  peer  ratings.  Using  first  order  models  only,  high  rank  correla- 

tions (r  rcinge  vp  to  1.00)  were  c±>tained  between  the  peer  rankings  pre- 

3 

dieted  by  the  models  cind  the  actual  peer  rankings.  Iirplications  of 
the  results  to  research  on  person  perception  and  the  attribution  of 
leadership  are  also  discussed. 
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In  their  review  of  the  literature  on  peer  ncndnaticns,  Jewin  and 
Zwai^  (1976)  concluded  that  "peer  ratings  have  been  €rpiric2aiy  shewn 
to  have  hi^  validity  in  the  prediction  of  diverse  future  performanoe 
criteria"  (p.  423) . They  noted  a lack  of  theory  in  this  ^u:ea,  and 
that  there  was  a need  for  an  ejqjlanatory  theory  of  the  actueQ  peer 
rating  process.  Following  the  research  peuradigm  proposed  by  Lewin  and 
Zweny  (1976) , enpirical  descriptive/^redictive  models  of  the  peer  nctni- 
nation  process  cure  derived.  Utilizing  protocol  tracing  methods,  de- 
cision process  models  were  constructed  of  the  thought  process  individuals 
engage  in  while  rating  their  peers  on  seven  widely  used  sociometric  ques- 


*This  research  was  supported  by  Research  Grant  No.  N00014-76-C-007 
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Protocol  Tracing  and  Infomation  Processing  Models 

Part  of  the  difficulty  in  develc^ung  a model  of  decision  process 
behavior  comes  from  the  enpirical  procedures  often  enplcyed.  In  pre- 
vious research  on  decision  behavior,  the  subject  is  viewed  as  a "black 
booc."  In  other  words,  focus  has  been  directed  toward  the  end  product 
of  the  decision  process  and  not  on  the  actual  process  of  how  the  sub- 
ject reached  the  decision.  The  question  2Llways  rereins  ais  to  what  infor- 
mation is  being  processed  in  the  subject's  mind? 

Slovic  ajnd  Lichtenstein  (1971) , in  their  review  of  the  literature 
dealing  with  the  modelling  of  hunan  decision  making,  concluded  that: 

"The  evidence  to  date  se^ns  to  indicate  that  subjects  are  processing 
information  in  ways  fundamentally  different...  [from  those  of  the  tradi- 
tional regression  and  Bayesian  approaches! . . . .we  will  have  to  develop 
new  models-  and  different  methods  of  experimentation."  (p.  729) . Th^ 
suggest  a premising  strategy  fear  the  develcpment  of  a theory  of 
hunan  judgement  — the  technique  of  exagnitive  process  modelling. 

The  theory  aend  estpirical  reseauxh  on  infontaticxn  processing  can  be 
traced  to  the  work  by  Ne%>(ell,  SheBV  eind  Simon  (1957) , Their  theory  is 
built  on  the  premise  that  such  processes  cts  thought,  veriaal  behavior, 
euid  problem  solving  behaviors  are  performed  as  sequential  informaticn 
processing  steps.  These  "elementary  processes"  consist  of  such  opera- 
tions as;  storing  infexmation  in  familiar  syirbols  cxr  "cixunks",  re- 
trieving it,  moving  it,  generating  transformed  data,  oenparing  two  sym- 
bols for  equality,  and  associating  two  symbols.  In  other  wards,  these 
elanentary  processes  axe  sijiple  logic  nanipulations  of  -strings  of  data. 
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■ The  basis  of  cognitive  process  modelling  theory  is  that  indivi- 
duals solve  a problem  by  first  developing  a problem  space  — a psycho- 
logical representation  of  the  task  envirorment.  Intelligence,  the  in- 
fomation  aveiilable  to  an  individual  from  his  memory,  and  the  objective 
task  envirorment  determine  the  problem  space.  The  space  is 
searched  for  a solution  by  mEans  of  a program,  that  is,  the  in- 
dividual will  operate  upon  his  infutmation  until  he  achieves  his  goal. 
The  fundamental  limitation  on  this  solution  process  is  the  ability  of 
the  individual  to  store  data  in  a dynamic  (quickly  alterable)  memory. 
Ne^ll  and  SJmcn  (1972)  conclude  that  individuals  cannot  store  more 
than  five  to  seven  sytrbols  in  a dynamic  memory;  therefore,  one  expects 
to  find  no  more  them  five  to  seven  dimensions  to  a problan  which  will 
be  considered,  no  matter  what  its  conplexity.  Actually,  individuals 
usuedly  consider  fewer  tJ«n  five  a^sects  of  a prcblm.  Newell  et.al. 
(1972)  conter>d  that  abstractions  from  "reality"  characteristiccilly  in- 
volve perhaps  only  tovo  symbolic  representations  at  ciny  given  time. 

Cognitive  process  programs  cure  constructed  from  information  eli- 
cited by  a subject  v^le  performing  a tnsk.  One  method  of  collecting 
this  infontation  is  by  obtedning  a verbal  self-report  from  the  subject 
as  he  solves  a problem.  This  record  of  the  subject’s  reported  thought 
process  is  loKwn  as  a protocol.  The  value  of  this  method  of  obtaining 
the  decision  process  behavior,  has  been  noted  by  Sinon  (1976) ; ". . . , [a] 

technique, ,,, used  to  increase  the  density  of  observations  of  the  infoi>- 
matlon-processing  system  stream  (is)  recording  think-aloud  protocols  of 
the  problon  solver's  verbalizations  during  his  activity."  (p.  28)  . 
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Similarly  Payne  (1976) , in  an  analysis  of  the  vzulous  models  of  deci- 
sion maJdng,  concluded  that  asking  subjects  to  "think  aloud"  while  mak- 
ing their  decisions,  prwides  valuable  insists  into  the  Information 
processing  strategies  \^vLch  led  a subject  to  make  a particular  choice. 

Newell  (1966)  has  developed  a inethodology  for  the  analysis  of  protocols 
\jpon  content  analysis.  His  procedure  allors  for  the  discovery  of 
the  patterns  of  thou^t  which  underlie  behavior. 

The  strategy  used  in  this  study  was  to  derive  descriptive/predictive 
models  of  the  peer  nomination  process  using  protocol  tracing  techniques. 

In  other  words,  this  approach  involves  developing  decision  process  theories 
from  an  euialysis  of  the  data  - verbalized  statements  of  the  subjects'  thou^t 
processes  obtained  \^le  making  eictual  peer  judgments. 

* Msthod 


The  procedure  used  in  this  stu^  weis  adapted  fron  Akula  (1969) . 

The  experimental  environtEnt  simulated  managerial  decision  making. 
Subjects  were  organized  into  ten  seven-person*  teams  assumir.g  the  role 
of  management  ccxisultants  in  a project  staff  meeting.  The  nature  of  the 
task  required  the  teem  menbers  to  euialyze  a hypothetical  coipany,  des- 
cribed in  a general  management  case,  and  prepare  preliminary  recotmenda- 
tions  to  the  coipany. 


♦Group  6 was  ocnposed  of  five  menbers,  eind  Group  9 had  six  members. 
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Subjects 

. The  67  paid  volunteers  viere  undergr/iduate  studcjnta  at  Duke  Univei> 
sity.  The  sex  mix  was  not  oontroUed  resulting  in  a randcn\  distribu- 
tion of  nales  and  fenales  for  each  of  the  ben  best  teams.  Prior  ac- 
quaintanceship vns  minimized  as  nuch  as  possible.  However,  two  friends 
did  participate  in  the  same  group  in  two  of  the  test  sessions. 


Stbttili 

The  stimuli  wns  a peer  evaluation  qvestioiujaire.  It  consisted  of 
seven  iten©  selected  fran  those  that  Holl^ulder  (1965) , \feitz  (1958) , and 
Ftoadivm  (1964) , found  to  be  valid  predictors  of  managerial  success  ^lnd 
future  performance.  The  questions  were  as  follows: 

1.  Who  would  you  prefer  to  go  to  for  help  on  a tough 
problem?  -(Weitz) 

2.  Who  is  pulling  most  for  the  group?  (Weitz) 

3.  Who  is  best  at  handling  pocple?  (\ifetitz) 

4.  Who  hais  the  most  ability  to  think  critically  and 

analytically?  (Roncinvan) 

5.  With  whom  can  you  wca-k  best?  (\sk?itz) 

6.  Who  shows  the  greatest  indepei^dei'KXJ  of  thought?  (Roainan) 

7.  Who  has  the  best  cvemll  loadei-ship  qualities?  (Roeidnvan) 
Subjects  were  asked  to  exclude  thomselves  and  rank  the  nembers  in  their 
group  from  first  to  last  on  each  of  the  questions. 

Althou^  the  set  of  qvestions  in  the  peer  rating  instrunent  con- 
sisted of  seven  ittsns,  each  questiennaire  booklet  contained  only  six 
of  the  seven  socicmetric  measvues,  wiUi  one  question  si'stemwtically 
emitted  fron  each  booklet.  Hie  procedure  was  constructed  in  such  a way 
that  the  subject  would  have  an  unfamiliar  qxiestion  for  which  to  give  a 
protocol.  In  order  to  achieve  an  eqi«l  nunter  of  protocols  for  all 
seven  measures,  the  emitted  question  altenvjtcd  in  oacl^  bcxaklot. 
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Procedure* 

Subjects  were  seated  in  a semi-circle  facing  the  videotape  camera. 

Each  maneigement  aiJiiUation  consisted  of  six  phases: 

(1)  S ubjects  received  an  orientation.  They  were 

told  that  they  were  involved  in  an  exercise 
examining  how  a group  approaches  an  unstruc- 
tured problem  situation.  Each  ph2»se  of  the 
exercise  was  briefly  described  and  tixjy  vere 
infoimxl  that  their  gro>4>  discussion  would  be 
videotaped. 

(2)  A general  nanagen»nt  case  describing  a hypo- 
thetical cenpany  was  distributed  with  appreod- 
itately  20  minutes  allotted  for  individueil  read- 
ing of  the  case.  ■ 

(3)  Subjects  were  told  that  they  were  to  convene 
as  a project  staff  meeting  to  prepare  prelinu- 
nary  reconrendations  to  the  hypothetical  cenpany. 

To  insure  that  no  one  v/as  prodesignatod  as  the 
grovp  leader,  they  were  infemed  that  the  pro- 
ject team  leader  was  called  away  on  urgent  busi- 
ness. The  videotape  was  started  and  the  dis- 
cussion was  temujiated  after  30  minutes. 

(4)  The  videotape  of  the  group  discussion  was  re- 
played for  the  purpose  of  letting  the  sub- 
jects see  how  they  functioned  as  a group  and 
to  refresh  their  memories  as  to  what  was  s^tid. 

•For  can'lete  details  sev  Irwin  and  layman  (1977). 
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(5)  Interest  in  the  replay  was  usually  lost  within 
15  minutes,  wherein  the  peer  evaluation  instru- 
ment was  distributed  ^u^d  carpleted. 

(6)  After  the  questionnaire  wcis  cxrnpleted,  each 
subject  was  taken  into  a separate  office  for 
the  purpose  of  providing  a protocol.  At  the 
start  of  the  session  permission  was  obtained 
for  recording  the  protocol.  Ihe  truhioct  was 
told  tfvat  the  reseeuxhers'  main  interest  weis 

in  the  thought  process  involved  in  making  a de- 
cision. He  or  she  would  be  asked  to  think  aloud, 
to  verbalize  his  thoughts,  as  he  ranked  his  group 
mesTbers  on  another  question  (the  socicmetric  aidtted 
fran  his  questionnaire  booklet) . He  was  instruc- 
ted to  say  whatever  came  into  his  mind,  however 
silly,  impolite,  irrelevant,  fragmentary  or  un- 
inportant.  In  addition,  the  subject  was  advised 
that  whenever  he  should  fall  silent  for  more  than 
a morcnt,  he  would  be  asked  "bo  please  talk...." 

A practice  question  was  given  to  familiarize 
the  subject  in  verbalizing  his  or  her  thoughts.  Hie 
practice  session  included  a review  pointing  out 
vdiere,  and  how,  the  subject  failed  to  report  verbally 
his  entire  chain  of  thouglits.  The  relevant  ojqx'ri- 
mental  socicmetric  question  was  then  presented, 
and  the  subject  was  told  to  exclude  himself  and  rank 
the  mcmbois  in  his  group  frem  first  to  last,  ver- 
balizing everything  that  ho  is  thinking. 
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IXiring  the  sijbject's  verbal  report,  the 
researcher  would  tcike  note  of  what  appeaured 
to  be  nonoperaticnal  statements  or  code  t«>rds 
for  oonplete  thought  process  strings  vibich  the 
siijject  would  verbalize  in  his  evaluations.  Ex- 
anples  are  the  use  of  code  words  s\.ich  as  "intel- 
ligent," "friendly,"  etc.  The  operational 
meetings  of  these  words  or  phrases  were  explored 
with  the  subject  at  the  conclusion  of  the  ses- 
sion, then  he  or  she  was  debriefed  and  p«d.d. 

Results 


Protocol  Analysis 

A ccnplete  transcript  of  the  verbal  reports  given  by  each  s\±>ject 
was  made.  Using  the  procedure  suggested  by  Newell  and  Simon  (1972) , 
the  protocols  were  brchen  into  short  phrases  each  representing  the  si±»- 
ject's  ^\ssessInent  of  how  he  or  she  was  ran)dLng  a person  a particular  way. 
According  to  Newell  and  Simon  (1972) , breaking  verbal  protocols  into 
srall  phrases  "goes  a long  way  toweends  isolating  a series  of  unanbiguious 
'measurerents'  of  vhat  information  the  subject  had  at  particular  times." 

(p.  166). 

Once  the  protocols  were  isolated  into  short  phrases,  they  were 
an^LLyzed  for  operational  cind  ncnoperational  information  processing  des- 
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criptors  of  the  subject's  thou^t  process.  CperationeJ.  descriptors 
refer  to  statenents  about  b^iatvlor  which  cure  tangible,  observable  and 
measurable.  For  exarple,  the  statanent  "agreed  vd.th  me"  is  defined 
cts  qpei-ational  because  it  cauiotes  a specific  agreement,  vdiich  can  be 
reliably  scored.  It  is  also  possible  to  signify  agreement  with  a ncai- 
verfacil  ccnmanication  which  can  also  be  reliably  scored  (e.g.  head  nod- 
ding) . However,  the  statement  "he  seemed  personable"  is  considered  to 
be  a nonoperational  verbal  descriptor.  It  does  not  suggest  any  spe- 
cific behaviors  which  the  person  being  described,  engaged  in,  that  ma3<e 
him  "personable." 

Group  Videotape  Content  Analysis 

Fran  the  analyses  of  the  protocols,  18  verbeil  content  categories* 
(information  chunks)  were  identified,  (e.g.  gives  direction,  summarizes, 
asks  questions,  etc.)  These  categories  — suggested  by  the  protocols  as 
being  the  chunks  of  infarmation  used  by  an  individual  in  making  a decision 
— were  then  used  as  the  basis  for  analyzing  and  scoring  the  content  of 
the  videotaped  group  interactions.  Initially,  only  verbal  ootirnunications 
were  content  analyzed  and  scored.  It  became  evident,  however,  that  sub- 
jects were  adso  processing  a vcunLet./  of  nonverbal  cues  for  \diich  no  opera- 
tional definitions  were  available.  Subjects  for  example  evaluated  the  ex- 
tent to  vhich  other  group  members  were  "listening",  seemed  "cpen  and  relaxed", 
and  so  forth.  A stxxly  of  the  nonvcutal  literature  (Knapp,  1972;  Mehrabian, 
1972)  indicated  that  nonverbal  dimensions  (e.g.  responsiveness,  doninance, 
inmediacy,  etc.)  could  be  reliably  scored  and  thereby  significantly  increase 
the  subset  of  information  being  processed  by  the  subjects. 


I 
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*Not  all  content  categories  appeared  in  every  protocol.  See  Lewin  (1977)  for 
a conplete  description  of  the  verbal  and  naiverbal  content  categories. 
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SeeuxMng  the  recxsrd  of  the  verbal  tr2uuactions  for  these  content 
categories  in  each  group  videotape  involved  three  st^is: 

1)  A sequential  list  of  the  order  of  speakers  vies 
made  by  two  observers  who  independently  rxxx>rded 
this  information/  after  whicdi  the  two  lists  were 
cross  checked  eind  reconciled. 

2)  nie  audio  of  each  videotaped  discussion  groip  was 
transcribed  euxl  the  verbal  oomnents  were  analyzed 
and  scored  as  to  which  content  category  they  be- 
longed. For  example,  the  statement  "Yes  I agree, 
and  what  you  sedd  could  also  apply  to  ^^keting 
because....",  would  be  scored  as  £m  agreement, 
and  ets  building  on  a previous  statement, 

3)  The  videotape  was  scored  for  nonverbal  ocnmunications, 

(e.g.  head  nodding,  listening,  eyd  contact,  etc.). 

It  vas  viewed  with  and  without  scxird  for  greater 
concentration  on  the  nonverbal  expressions  (lleimann  & 

Heimann,  1972) . These  categories  were  indepen- 
dently scored  by  two  observers.* 

From  this  record  of  the  comnunientions,  each  individuals*  contri- 
butions were  extractfil  and  sunned.  In  other  words,  for  each  subject  a 
record  wt»s  made  of  the  nuniier  of  times  ho  agreed,  disagreed,  ex^ircssed 
an  opinion,  etc.  This  data  was  then  used  as  inputs  to  the  peer  rank- 
ing models  for  predicting  how  a subject  would  be  rated  on  each  socio- 
metric  by  the  group. 


i 

i 

1 

'I 


i 

i 

I 


♦Tlw  imllan  interrntcr  agrrcnojit  was  ,98  with  a range  of  ,964  to  .998, 
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Decision  Process  Models 

— — ■ *1  — I ■ ■ I 

No  a priori  models  of  the  subjects'  decision  behavior  were  postulated 
in  this  research.  Ihe  protocol  tracing  methodology  is  intended  to  provide 
process  descriptions  of  the  information  processing  strategies  arplcyed  by 
subjects  vhile  evzdnating  their  peers.  It  vas  ejq»cted  that  a content 
ettMdysis  of  the  descriptors  (operational  and  nonc^jerational) , obtained  from 
the  deconposition  of  each  protocol,  would  identify  a fa/  key  dimensions 
which  subjects  considered  in  evaluating  their  peers.  Based  on  prior  re- 
search cind  a review  of  the  literature  (Les/in  ard  Zwany,  1976)  it  was  ex- 
pected that  these  dimensions  would  be  situationally  cormon  for  a particu- 
lar sociometric  question.  In  other  words,  we  expected  to  identic  a con- 
mon  pattern  of  thou^t  vhich  wcis  shared  by  the  Duke  subjects  when  evalua- 
ting their  peers  on  a particular  socicmetric  question. 

Ihe  developnent  of  the  models  involved  identifying  the  information 
chunks  being  processed,  and  the  decision  rules  for  combining  these  pieces 
of  information  used  to  make  predictions  of  the  group  peer  ranldngs. 

From  the  extracted  information  chunks  of  the  protocols,  several  re- 
curring thanes  were  gleaned.  A frequency  analysis  of  these  phreises  sug- 
gested the  following  primary  factors:  (1)  a Mutual  Influencing  exchange 
(MI),  (2)  having  the  ability  to  Listen  (L) , (3)  the  Quantity  of  Verbal 
Comunication  (QVC) » (4)  engaging  in  a Social-Directive  role  (S-D)  and 
(5)  Categorizing  and  Sunmarizing  informaticn  (C/S) . 

The  Mutual  Influence  factor  is  identified  by  the  existence  of  three 
behaviors:  (1)  a give  and  take  exchange,  (2)  having  the  ability  to  listen, 
and  (3)  not  being  overly  dogmatic  or  aggressive  in  ones  views.  A give 
£md  take  exchange  is  represented  in  the  protocols*  for  exanple,  by  the 
following  underlined  descriptors: 

*For  a saitple  of  a oorplete  protocol  transcript  see  Lewin  (1977) . 
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Sj^:  . . .he  can  e^qxxmd  a bit  nprv!  intelligently 

^ t 

an  ny  ideas. 

There  is  a give  and  take  between  us. 

S2:  We  were  jointly  finding  solutions. 

^3*  ^ agree  with  vhat  she  said, 

but  I could  persuade  her  to  ny  way  of  thinking  sometimes, 
if  we  disagreed. 

I 

The  descriptors  in  a give  and  take  exchange  include  those  vhich  indicate  | 

I 

agreement,  disagreement  and  building  on  anothers  idea.  j 

■j 

The  listening  aspect  of  the  mutaul  inf  luencing  process  is  evident 
in  the  following  descriptors: 

He  responds  to  vhat  people  say 
and  draws  ny  thoughts  into  the  group. 

S2:  She's  willing  to  listen  to  you, 
and  I don't  think  she'd  dcaninate 
or  restrict  me  from  adding  ny  side.. 

It  is  logical  that  in  order  to  have  give  and  take,  each  person  involved 
in  the  discourse  must  be  a listener  ais  well  as  a contributor  to  the 
discussion. 

Following  Rbkeach's  (1954)  definition  of  dogmatism,  the  dogmatic  | 

person  can  be  described  as  closed^tiinded,  rigid,  and  intolerant  of  other's  ■ 
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She  interrupts 

S2;  He  was  overly  aggressive  and  doninated  the 
conversation. 

S^:  I felt  like  he  would  cone  down  hard 
on  sonieones  negative  opinions, 
and  he  wouldn’t  be  tactful  v^en  he  disagreed. 

This  rigid,  aggressive,  and  dogmatic  quality  was  primarily  scored  through 
tie  nonverbal  cues  by  two  independent  observers ; it  wcis  then  conbined  with 
the  count  of  veriaal  statements  of  disagreement,  agreement,  and  building 
expressed  by  a subject  to  obtain  the  final  Mutual  Influence  score. 

Mutual  Influence  ^^ras  found  to  be  of  primary  inportance  in  the  socio- 
metric "With  vdiom  can  you  work  best?"  The  existence  of  give  and  taJce, 
listening,  and  the  absence  of  dogmatic-aggressive  behavior  are  all  com- 
bined in  the  decision  of  the  peer  rankincp  on  this  question.  This  factor 
was  also  found  to  be  inportant  in  the  protocols  on  "Whom  would  you  go  to 
for  help  on  a tough  prcblan?",  "Who  is  best  at  handling  people?",  and  "Who 
shows  the  best  overall  leadership  qualities?"  Curiously  enou^,  however,  the 
oonponents  of  give  and  take  and  listening  were  represented,  but  little 
mention  was  made  that  the  restrictive  nature  of  the  dogmatic-aggressive  indi- 
vidual was  undesirable  on  these  three  socicmetrics.  Therefore,  the  Mutual 
Influence  score  used  on  these  three  socicmetrics  included  the  give  and  take 
exchanges  only. 

The  fac±ar  of  Listening  was  ^sparent  in  both  the  verbal  and  nonverbal 
cximunications.  It  is  revealed  verbally,  for  exanple,  in  the  following 
exerpts  from  the  protocols: 

Sj^:  She  listened  eind  spoke. 

S2:  He  didn’t  interrupt  v^en  someone  else 


wets  talking. 
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Nonvezbeil  cues  include  eye  contact,  head  nodding,  leaning  forward  to- 
ward the  speaUcer,  etc.  listening  was  scored  by  two  independent  obser- 
vers who  viewed  the  videota^ies  without  the  sound  (Heimann  & Heirnann,  1972) 
in  order  to  focus  more  closely  on  the  nonverbeil  cues.  The  Listening  fac- 
tor was  found  to  be  particularly  inportant  in  the  socionetrics  "When 
would  you  go  to  for  help  on  a tough  prcbleirt?",  and  "Who  is  pulling  most 
for  the  grovp?" 

The  factor  of  Categorizing  or  Sunmarizing  is  exenplified  by  the 
following  descriptors: 

I would  say  sonething 
cind  she  seemed  able  to  draw  it  together, 

...like  I'd  cane  out  with  generalizations 

eUTd  she'd  categorize  it  i 

and  put  it  TOrt  of  into  a pocket, 

He  was  able  to  lock  at  both  sides  of  the 
situation  and  reach  a conclusion. 

I Each  time  a subject  mcjde  a statenent  which  tied  tMo  ideas  together, 

! 

I review  what  had  already  been  said,  etc. , it  was  scored  as  a Catagori- 

I zing/Surmarizing  behavior.  This  factor  was  most  frequently  expressed 

in  the  socionetric  "Vlho  has  the  most  ability  to  think  critically  and 
analytically?" 

The  factor  of  the  Quanity  of  Verbal  Cannunication  {CfV2)  is  described  ^ 

j 

in  the  protocols  by  such  descriptors  as: 

r 

S,:  He  talked  the  most 

I 1 


S^:  She  had  the  most  ideas,  she  contribute  the  most. 


16. 

IP  Models 


Hvls  factor  was  scored  from  a count  of  the  number  of  utterances  made  by 
each  subject.  A finer  clcissification  of  the  QJC  was  made  using  the 
mirber  of  opinions  stated  by  an  individucil  as  a subset.  This  measure 
of  verbal  participation  proved  to  be  a more  significant  measure  euid 
therefore,  was  used  v^ienever  "talkative”  appeared  frequently  in  the 
protocols  on  a particular  sociometric.  Hus  factor  was  found  to  be 
inportant  in  making  peer  rankings  on  the  socianetrics  "Who  is  pulling 
most  for  the  grcxap?"  and  "Who  has  the  most  ability  to  think  critically 
and  analytically?" 

Social-Directive  factor  characterizes  the  individual  viho 
orgzinizes  eind  gives  direction  to  the  grovp,.  and  accorplishes  this 
in  a socially  acceptable  manner.  ^ person  ranking  high 
cai  this  dimension  organizes  the  group  and  structures  its  problem  solv- 
ing process,  and  at  the  same  time  is  sensitive  to  the  other'  group  ne:n- 
bers.  This  includes  listening,  dra\iang  others  out,  not  inposing  one's 
will,  etc.  These  behaviors  are  illustrated  in  the  followig  descriptors: 
He  started  • the  vhole  discussion  off 
and  got  things  going  at  the  beginning. 

Sjt  He  gave  the  group  structure, 
told  us  vshen  to  noye  on. 
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This  parameter  was  scored  by  oonibining  two  factors.  First,  each  meirber 
was  ranked  on  Direction.  Hiis  included  a count  of  the  verbal  oonmunicei- 
ticns  Viiiich  orgeinized  and  gave  structure  to  the  problem  solving  process 
of  the  group  (i.e.  keeping  the  group  on  track,  categorizing  and  sunmari- 
zing  informaticai,  taking  a comprehensive  view  of  the  situation,  etc.) 

Second,  each  member  was  ranked  on  Listening  by  two  independent  obsei> 
vers  as  described  previously.  Because  it  was  not  possible  to  determine 
^jecifically  vhat  is  meant  "socially  acceptable”  behavior,  the  nonver- 
bed  Listening  factor  was  used  as  a surrogate  measure.  It  represents  such 
qualities  eis  attentiveness  and  consideration  of  other  grotp  members. 
Social-Diresctive  descriptors  appeared  most  frequently  in  the  protocols 
on  the  sociometrics  "Who  was  pulling  most  for  the  grovp?" , "Who  is  best 
at  handling  people?",  and  "Who  shows  the  best  overall  leadership  qualities?" 

Wie  primary  factors  which  were  employed  in  the  models  for  each  socio- 
metric question  and  the  frequency  with  which  these  factors  occured  in  the 
protocols  are  summiarized  in  Table  1. 


Insert  Table  1 about  here 


Although  our  objective  was  to  obtain  both  the  information  chunks 
and  the  decision  rules  used  in  making  the  peer  judgements,  analysis 
of  the  protocols  identified  only  the  information  categories  cmd  did  not 
indicate  to  us  how  the  chunks  were  conbined.  Therefore,  a sinple  un- 
weighted additive  model  was  applied. 
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The  success  and  accuracy  of  linear  models  enployed  in  a variety  of 
contexts  has  been  well  recognized  (Slovic  & Lichtenstein,  1971;  Dawes  & 
Oorrigan,  1974;  Einhom  & Hogau±h,  1975;  and  Siron,  1976)  . Wanous  and 
Lawler  (1972)  for  example,  conducted  an  experiment  testing  nine  models 
of  job  satisfaction.  They  concluded  that  the  sinplest  unweighted  model 
of  job  satisfaction  was  as  good  cind  in  several  cases  better  than  the 
models  where  facet  satisfaction  was  weighted  importance. 

The  application  of  linesur  decision  rules  can  be  illustrated  using 
the  socicretric  question  "Who  would  you  prefer  to  go  to  for  help  on  a 
tough  problOT?"  Once  the  primary  paraneters  are  identified  from  the 
protocols,  in  this  case  they  are  Mutual  Influence  and  Listening,  the 
decision  rules  for  peer  rankings  would  be  to;  (i)  rank  each  groip  man- 
ber  according  to  the  additive  score  of  "agreements,"  "disagreements", 
and  "building"  , since  these  factors  corpose  the  Mutual  Influence  parameter; 
(ii)  rank  the  group  itKmbers  on  the  nonverbal  cues  indicating  Listening; 
and  (iii)  ooirbine  the  two  rankings.  This  final  ranking  is  then  statis- 
tically conpared  to  the  actual  aggregate  groip  rcinkings.  Similair  ranks 
were  developed  for  each  socianstric  question. 


Testing  the  Models 

Based  on  the  informatioii  processing  rules  illustrated  above,  pre- 
dictions were  made  for  each  group  as  to  their  rank  order  c«i  each  of  the 
socicretric  questions.  The  Spearman  reink  correlation  betveen  tie  model 
predictions  and  the  actual  peer  rankings  was  calculated  for  each  socicmetric 

question.  Table  2 sumarizes  the  results.  The  r Vcilues  ore  shown  for 

s 

the  .protocol  analysis  derived  model,  and  an  alternative  nodel  — those 
instances  where  another  model  proved  to  be  equally  as  good  or  better. 


i 
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Insert  Table  2 about  here 

i 

Overall,  the  predictive  power  of  the  models  developed  fron  the 
protocol  ancilysis  is  high.  It  appe^u:s,  however,  that  for  two  of  the 
socicTEtrics  equally  good  or  better  predictors  are  obtained  using  sim- 
pler models  than  those  derived  from  the  protocols  analysis.  For  exaiiple, 
the  model  using  the  Listening  factor  by  itself  appeared  to  be  better  for 
the  socicroetric  "Who  would  you  go  to  for  help  on  a tou<^  problem?"  Using 

the  criteria  that  the  hi^er  the  Spearman  r values  the  better  the  rank 

s 

correlaticns,  six  of  the  nine  groups  had  higher  r values  using  this 

s 

sinpler  model  over  the  protocol  derived  model  v^ch  was  catposed  of  the 
Listening  and  Mutual  Influence  factors.  Also,  the  model  using  the  Quantity 
of  Verbal  Cormunication  factor  only,  appeared  to  be  superior  to  the 
protocol  einalysis  model  for  the  socionetric  "Who  has  the  ability  to  think 

most  critically  and  cinalytically?"  j ■ 

I ' 

The  Specumnan  rank  correlation  is  a good  indicator  of  a model's  pre-  • I 

dictive  pa/er  for  a particular  group,  however,  it  is  not  sufficiently 
sensitive  to  make  a choice  between  models,  for  a socionetiriCf 

ever  all  groups  in  general.  This  is  due  to  the  fact  that  the  r ^ is  i 

calculated  for  each  individual  group  and  thus  the  models  aure  not  evalu-  i 

ated  over  eill  of  the  groups  in  the  aggregate.  Cne  method  to  determine  1 

t^ch  models  (the  alternate  or  protocol  derived)  pre  best  over  all  groups  j 

is  to  perform  a cerparative  frequency  analysis  of  the  model  deviations  | 

J 

from  the  actual  aggregate  peer  rankings.  Using  the  same  data,  a calcu- 

laticn  is  made  of  the  frequency  for  vrfiich  there  wais  a perfect  match  be-  j 

tween  a model  euid  the  actual  aggregate  pecur  ranks,  overall  groups,  where  | 

the  model  precition  was  off  by  one  adjacent  rank,  off  by  two  ranks^  etc. 

In  selecting  whicJi  model  is  best  on  a particular  socicmetric,  the  cri- 
terion might  be  that  model  which  minimizes  the  overall  deviations,  Table 

— ..  ^ 
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3 sixmarizes  the  rjulk  deviations  for  eeuzh  sociometric  models,  and  those 
instzux:es  where  appropriate,  for  the  alternative  model.  The  sum  of  the 
squared  deviaticns  is  least  for  those  models  which  eure  starred.  Ihis 
method  supports  the  results  found  previously,  indicating  that  the  mcdels 
with  the  highest  r ^ scores  also  have  the  least  squcured  deviations  and  eue 
therefore  superior  over  all  groups. 


Insert  Teible  3 about  here 


These  models,  derived  throu^  protocol  analysis,  are  predictive  of 
the  behaviors  in  which  an  individual  w ould  engage  in  order  to  be  reuiked 
high  on  a particular  sociometric  by  his  or  her  peers.  For  ejtample,  a 
subject  remked  hi^'  on  "Who  would  you  prefer  to  go  to  for  help  on  a 
tough  problem?"  would  often  engage  in  behaviors  which  indicate  nonverbal 
listening  (e.g.  head  nodding,  good  eye  contact,  etc.).  To  be  reinked  high 
on  the  socionetric  "Who  is  pulling  most  for  the  group?"  a subjecc  would 
have  to  talk  frequently  and  give  direction  to  the  group  while  being  con- 
siderate of  the  other  group  maiibers  (e.g.  drcRnng  others  out,  listening, 
etc.)  In  order  to  be  regarded  as  "best  at  handling  people, " cin  indivi- 
dual would  not  only  )iave  to  give  direction  in  a socially  acceptable  manner, 
but  he/she  would  also  have  to  engage  in  nutual  influencing  exchanges  with 
other  group  mesTlaers  (e.g.  give  and  take  eis  seen  by  agreeing,  disagreeing 
and  building  cn  previous  statements) . The  group  member  who  expresses  the 
most  nvmbor  of  opinions  would  be  judged  by  his  peers  as  having  "the  most 
ability  to  think  criticailly  and  analytically."  The  model  for  the  socio- 
metric  "With  whan  can  you  work  best?"  indicated  that  the  gnxp  member  who 
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frequently  engages  in  mutual  influencing  exchanges  with  the  other  mentoers  ' i 

I 

and  does  not  atteirpt  to  dcminate  or  restrict  the  discourses  is  ranked  1 

highest  by  his  or  her  peers.  Finally,  to  be  considered  as  having  the 
"best  overall  leadership  qualities"  a subject  would  have  to  organize  and 
direct  the  group,  and  have  a mutual  influencing  relationship  with  the 

majority  of  the  other  group  manbers.  ^ 


J 


i 
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Discussion 

The  results  to-date  cam  be  viewed  as  strongly  supportive  of  the 
e^qperimental  approach  taken  in  this  research.  The  protocol  derived  models 
appear  to  capture  the  essential  informatiai  being  processed  ty  the  subjects, 
and  they  are  basically  supportive  of  the  hunan  prcblem  solving  theory  pro- 
posed by  Newell  amd  Simon  (1972) . The  effectiveness  and  sinplicity 
of  these  infarmaticn  processing  models  — with  regards  to  the  few  and 
operationally  defined  vetriables  — aure  encouraging  as  to  their  potential 
implicaticns  for  decision  process  modeling  research  on  other  prcblcans  of 
person  perception  within  an  organization  (e.g,  managerial  selection  and 
aissessment) . 

Surprisingly,  it  appears  that  e\>en  sinpler  predictive  peer  rating 
models  exist  than  those  derived  from  the  protocol  analysis;  particularly 
in  those  instances  vdxjre  nonverbal  ccmunication  is  a primary  factor. 

For  all  of  the  socionetrics , (except  for  the  question  concerning  critical 
and  anali'tical  thinking)  the  processing  of  nonverbal  cues  was  a crucial 
oorponent  in  forming  a judgement.  For  exemple,  the  primary  parameter, 
as  indicated  by  the  protocols,  for  the  socionetric  "With  vdicm  can  you  work 
best?"  is  Mutual  Influence.  This  factor  contoines  information  obtained 
from  processing  (1)  verbal  oonrounications  (i.e.  those  interactions  \diich 
connote  give  and  take:  agreements,  disagreements,  and  building) ; and 
(2)  nonverbal  coimonications  (i.e.  dognatic-aggressive  chcuracteristics : 
rigid  Ixxty  posture,  poor  eye  contact,  no  head  nodding,  etc.)  Table  4 
shows  the  r ^ scores  for  the  Mutual  Influence  factor  first  ccrrputed 
using  the  verbal  give  and  take  comunications  only,  and  second  with  the 
nonverlMl  dognatio-aggressive  jDeha\'iors  added. 
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Insert  Table  4 cibout  here 


It  is  clecir  fron  the  increeise  in  the  significance  of  the  r ^ values 

when  the  nonverbal  ccrnnunications  are  included  in  the  Mutual  Influence 
score,  that  nonverbal  cues  are  iTportant  pieces  of  informatiCTi  considered 
by  the  subjects.  Using  a two-tailed  t test  the  two  seuries  of  r^  values 
cure  significantly  different  at  the  .01  level. 

A possible  explanation  for  the  dominance  of  nonverbal  infomation 
in  these  IP  models  may  be  obtained  fron  a further  examination  of  the 
group  situation  itself.  In  such  a groi;^)  discussion  with  six  other  in- 
dividuals to  interact  with  and  judge,  it  is  possible  that  an  infomation 
overload  may  be  occuring.  For  exanple,  in  order  for  a subject  to  rank 
the  six  noTbers  of  his  group  on  tlie  socionetric  "With  whom  can  you  work 
best?"  he/she  would  have  to  (1)  recall  the  give  and  take  exchanges  , i.e. 
hav  many  times  each  menber  agreed,  disagreed  and  built  on  his  ideas;  (2) 
recall  the  Vcurious  nonverbal  cues  elicited  by  each  member  indicating  dog- 
matism, aggression  and  listening;  (3)  add  this  to  his  count  of  give  and 
take  exchanges;  and  (4)  finally  arrive  upon  a ranking  for  all  six  menbcrs. 

Therefore,  it  seems  likely  that,  in  such  an  information  rich  environ- 
ment, a subject  makes  an  attribution  on  a person's  ranking  on  these  socio- 
metrics using  nonverbal  information  as  a surrogate  for  processing  a detailed 
account  of  all  the  veital  transactions.  It  is  possible  that  persons  form 
opinions  of  their  peers  early  in  the  corrmunication  and  rely  thereafter 
prinarily  on  the  ncxiN'erbal,  rather  than  the  verbal,  information.  Prior 
research  has  shown  (Lewin,  Dubno,  & Akula,  1971;  Hollander,  1956a,  1957, 
1965)  that  valid  cind  reliable  peer  evaluations  eure  obtainable  in  relatively 
brief  interaction  times.  This  is  an  interesting  resecurch  question  whicli 
needs  to  be  further  explored. 
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■ Listening  behavior  appecurs  in  the  literature  in  two  forms,  eis  a 
nonverbal  comnunication  (e.g.  Knapp,  1972;  Mehr^^bi^ln#  1972;  Nierenberg 
& Calero,  1977),  and  as  a verbal  oomnunication  (e.g.  Bavelas,  1948;  Leavitt, 
1951;  Thibaut  & Kelley,  1959;  MacKenzio,  1966a.  1966b) , Though  previous 
research  typically  is  focused  on  only  one  form  of  listening,  it  is  evi- 
dent from  our  study  that  subjects  perceive  cind  process  both  aspects  of 
listening,  are  able  to  distinguish  between  verbal  and  nwivorbal  oomnuni- 
cations  of  listening,  and  SCT>lied  the  two  forms  dependiiig  i;pon  the  situa- 
tioncil  context.  The  protocols  indicated  that  the  verbal  form  of  listen- 
ing deduced,  for  example,  from  mutual  influencing  exchange^,  is  impor- 
tant- in  order  to  obtain  a high  ranking  on  the  socicmetrics,  "Witli  vhem 
can  you  work  best?"  and  "Who  shows  the  best  overall  leadership  qualities?", 
while  nonverbal  listening  cues,  such  as  eye-contact,  head  nodding,  and  body 
positioning,  wexe  found  to  be  particularly  inportant  in  determining  the 
peer  rankings  on  "Whom  would  you  go  to  for  help  on  a tough  problem?" 

Another  inportant  finding  is  the  conmonality  of  the  underlying  IP 
models  for  the  sociorctrics.  Our  results  demonstrate  tlie  existence  of 
shared  in^5licit  models  turong  tlie  subjects  of  our  study.  The  existence 
of  such  shared  ntxlols  of  behavior  has  been  previously  suggested  ty  other 
researchers  (e.g.  Secord,  Dukes  & Devan,  1954;  Bern,  1967;  Lovin,  Dubno  & 
Akula,  1971) , though  it  has  never  been  enpirically  demonstrated. 

Our  reseeuch  firKlings  arc  also  relevant  to  the  literature  describ- 
ing the  emergent  leader  of  a group  as  that  member  who  talks  most  fre- 
quently, independent  of  tlie  content  of  his  verbalizations  (Bass,  1949; 
Norfleet,  1948;  Bales,  1953;  Borgotta  & Bales,  1956;  Klrsh,  lodalil  s. 

Haire,  1959;  Riecken,  1958;  Regula  & Julian,  1973).  Sorrentino  and 
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Bcxitillier  (1975) , for  exaitple,  investigaged  the  relationship  between 
quantity  and  quality  of  verbal  interaction  on  the  leadership  process. 

Their  results  indicate  that  while  quality  of  verbal  interaction  was 
found  to  predict  perceived  differences  on  such  varieibles  as  oarpetence, 
influence,  eind  contribution  to  the  grotp's  gocil,  only  quanity  of  verbal 
oonnunication  predicred  perceived  differences  in  leadership  ability. 

Our  data  lends  itself  for  further  testing  of  Sorrentino  and  Boutillier's 
(1975)  results.  The  corplete  record  of  the  verijal  transactions  — the 
nvmber  of  words  spoken,  time  length  of  the  verl>alizations,  and  the  content 
and  order  of  coimmicaticffis  — enabled  us  to  test  the  relationshiop  be- 
tween the  quantity  of  verbal  ccwnunications  and  the  rankings  on  all  socio- 
metrics. Specifically,  we  measured  the  quantity  of  verbal  interaction 
by  the  number  of  utterances  and  by  the  nuirber  of  cpinions  stated.  Neither 
of  those  measures  were  significant  in  predicting  the  peer  ranking  criterion 
for  ary  of  the  sociometrics  except  one  — "Who  has  tlie  most  ability  to 
think  critically  and  analytically?"  The  relaticnship  between  the  quantity  of 
verbal  ccmminication  eind  the  peer  rankings  for  the  question  "Who  sIydws  the 
best  overall  leadership  qualities?"  is  of  particulcur  interest  in  view  of 
the  SorrentiiVD  and  Boutillier  (1975)  findings.  No  correlation  was  found 
between  the  ranking  based  on  the  quaiiity  of  verbal  ccmmunicaticai  euid  the 
actual  peer  rankings  for  this  question.  This  is  not  surprising,  however, 
since  quaiuty  of  verbal  cormunication  was  not  frequently  mentioned  in  the 
protocols  as  being  eui  inportant  leadership  quality  for. our  subjects. 

The  findings  of  this  sti*^  also  have  inplications  to  tlie  liirge  body 
of  research  on  leader  behavior.  Specifically,  they  indicate  tliat  judgements 
about  leadership  may  be  the  outcome  of  an  attribution  process,  that  the 
causal  models  undergirding  tlie  attribution  process  nviy  be  camion  to  a 
specific  population,  2aid  tliat  tlie  models  may  include  variables  not  pre- 


26. 

IP  Models 


r 


viously  suggested  in  the  literature.  The  Mutual  Influence  factor  is  an 
exaiqple  of  this  latter  point.  It  is  not  given  specific  attention  in 
such  leader  behavior  theories  as  Path-Goal,  Contingency  or  Consideration 
and  Initiating  Structure.  Hollander  (1976)  has  also  noted  the  inportance 
of  a sindleu:  factor  in  the  leadership  process  when  he  refers  to  a "trans- 
actioncil"  social  exchange.  This  "has  to  do  with  the  lecjder-follcwer  re- 
lationship in  the  aggregate,  including  the  followers  perx:eptions  and 
expectations,  the  availability  of  two-way  influence,  and  exchajige  re- 
wards" ( p.  1) . Our  findings  not  only  indicate  that  a mutual  in- 

fluencing exchange  is  a vital  ccrponent  in  one-to-one  relationships,  but 
that  it  is  also  iirportant  for  a Iccider  to  have  this  type  of  exchange  with 
the  majority  of  the  group  marbers  in  order  to  emerge  as  the  leader. 

Our  findings  also  serve  to  amplify  and  support  previous  research 
on  leader  bahavior.  The  descriptors  of  tl^e  Mutual  Influence  factor  for 
exanple,  clearly  suggest  that  the  two  elements  of  participation  — 
participative  decision  ma)dng  and  participative  suixjrvision  — are  con- 
ponents  of  Mutual  Influence,  with  the  distinction  that  attempts  to  in- 
fluence are  initiated  by  both  individuals  without  being  overly  dogmatic 
euxl  aggressive  in  ones  viavs.  In  addition,  descriptors  of  the  Social- 
Directive  parameter  e.g.  "initiates  the  discussion,"  "tries  to  get  respcaises 
fran  other  people,"  "brings  group  back  on  track,"  "gives  the  grcup  structure, 

eissigns  various  tasks,"  "pushes  over  ideeis  in  a pleasant  way,"  "able  to  look 
at  both  sides  and  reach  a conclusion",  etc.  cleeurly  suggest  that  aspects 

of  the  Consideration  eind  Initiating  Structure  dimensions  are  represented 

in  this  parameter.  At  the  same  time  the  behavioreil  descriptors  of  the  S-D 

paremeter  extend  the  operational  and  nonoperational  meanings  of  those 

two  dimensions. 
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In  sun,  the  goal  of  this  resecirch  vas  to  utilize  protocol  tracing 
techniques  to  enpiriceilly  derive  and  test  descriptive/^edictive  models 
of  the  thought  process  in  vhich  individuals  engage  while  rating  their 
peers.  Overall,  the  results  are  sipportive  of  the  feasibility  of  apply- 
ing information  processing  methods  to  derive  end  operationalize  person 
perception  theory  in  general,  and  in  particular,  tlie  peer  nanination  pro- 
cess. The  methodology  also  allows  for  a direct  testing  of  other  kinds 
of  behavioral  parameters  (e.g.  the  inportanoe  o?  nonverbal  listening,  the 
qucinity  of  verbal  coimunication,  etc.)  Finadly,  our  research  findings 
suggest  the  need  to  approach  leadership  research  as  an  attribution  pro- 
cess. 
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Table  1 

Sutinary  of  Key  Peuransters  for  each  Socicnetric  Question 


1 


SocioTctric 

1.  Who  viould  you  go  to  for  help 
on  a tough  prcblan? 

2.  Who  is  pulling  most  for  the 
group? 

3.  Who  is  best  at  handling  people? 

4.  Who  has  the  most  ability  to  think 
critically  and  analytically? 

5.  With  whan  can  you  work  best? 

6.  Who  has  the  greatest  independence 
of  thcn^t? 

7.  \>!ho  shavs  the  best  overall 
leadersliip  qualities? 


Frequency  Stated 

Primary  Factors in  Protocols 


MI 

32% 

L 

32% 

S-D 

27% 

L 

27% 

QVC 

24% 

S-D 

42% 

ME 

31% 

QVC 

33% 

C/S 

33% 

MI 

60% 

No  cleeu: 

indication 

S-D 

48% 

MI 

32% 

k.  - 


il 
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Socianetric  & Models 


Sunttary  of  SpecHttan  Rank  Correlaticn  betvfeen 
Actxial  Aggregate  Peer  Rankings  and  Predictions 
based  U^n  the  Models 


Groups'*' 


- 5 

^n  * 6 
».05 

**2  i.Ol 

Videotape  audio  did  not  rocxjrd  precluding  ^lnalysis  of  Group  5. 


1 

2 

3 

4 6® 

7 

00 

10 

1.  Who  would  you  go  to 
for  help  on  a tough 
problem? 

• 

Model:  L + MI 

.830* 

.669 

.875* 

.758*  .975* 

.937** 

.633  .642 

.758* 

Alternative  Model:  L 

.919** 

.785* 

.928** 

.785*  .625 

1.000** 

.893**  .642 

.571 

2.  ^■Jho  is  pulling  most 
for  the  group? 

Model:  S-D  + QJC 

.847* 

.768* 

.938** 

.964**  1.000** 

.821* 

.929**  .029 

.634 

Alternative  Model:  S-D 

.946** 

.946** 

.928** 

.991**  .700 

.955** 

.964**  .486 

.875* 

3.  Who  is  best  at  hand- 
ling people? 

Model:  S-D  + MI 

.777* 

.705 

.777* 

.571  .925* 

.286 

.946**  .486 

.938** 

Alternative  Model:  S-D 

.830* 

.714* 

.777* 

.598  .975* 

.813* 

.964**  .486 

.875* 

4.  Who  has  the  most 
ability  to  think 
critically  and 
analytically? 

Model;  QVC  + C/S 

.821* 

.535 

.964** 

.964**  .725 

.785* 

.830*  .414 

.705 

Alternative  Model:  CVC 

.964** 

.928** 

.964** 

.883*  .900* 

.750* 

.830*  .514 

.705 

5.  With  whom  can  you  work 
best? 

Model:  MI 

.982** 

.821* 

.857* 

.839*  .925* 

.723* 

.607  .814 

.741* 

7.  Who  shavs  the  best 
overall  leadership 
qualities? 

Model;  S-D  + MI 

.902** 

.688 

.857* 

.929**  .875 

.741* 

.964**  .557 

.580 

Alternative  Model: 

Dir  + MI 

.821* 

.634 

.902** 

.902**  .900** 

.795* 

.929*  .771 

.759* 

.'.r 
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Table  3 

t 

Simnary  of  the  Cuitinulative  Frequei^ies  of  j 

Rauik  Deviations  for  all  Socionetrics  ; 

I 

Sociometric  & Model  Rank  Deviations 

0 - .5  1 - 1.5  2 - 2.5  3 - 3.5  ^4  £di^ 

1.  Whom  would  you  go  to  for 
help  on  a tou^  problert? 

Model:  L + MI 

Altematiw  Model:  L* 

2.  l<ho  is  pulling  most  for 
the  groip? 

Model:  S-D  + QVC* 

Alternative  Model:  S-D 

3.  Who  is  best  at  handling 
people? 

Model:  S-D  + MI* 

Alternative  Model:  S-D 

4.  Who  has  the  most  ability 
to  think  critically  and 
analytically? 

Model:  QVC  + C/S 

Alternative  Model:  C^C* 

5.  With  whom  can  you  work  best? 

Model:  MI 

7.  Who  shows  the  best  overall 
leadership  qualities? 

Model:  S-D  + MI 

Alternative  Model:  Dir  + MI* 


*Siin  of  squared  deviations  is  le£ist 


28 

23 

4 

5 

0 

98.75 

30 

22 

3 

5 

0 

85.5 

38 

14 

4 

3 

1 

89.5 

31 

16 

9 

2 

2 

118.0 

.29 

16 

14 

1 

0 

95.25 

28 

16 

14 

2 

0 

98.5 

19  18  6 3 0 75.25 

33  18  7 2 0 73.5 

25  22  12  1 0 84.5 


30  21  6 2 1 89.5 

29  26  2 2 1 77.5 
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Table  4 


Spe^U3tBn  Rank  Correlations  for  the  Predictions  of  a Model  With  and 
Iti.thout  Nonverbal  Ccnnunications 


With  whom  can  you  work  best? 


\ 

1 

i 


Model:  Mutual  Influence 


+ 

Groc^  Verbal 

(give  and  take) 


Verbal  & Nonverbal 
(dogmatic  & aggressive) 


1 

.929** 

.982** 

2 

.429 

.821* 

3 

.857* 

.857* 

4 

.839* 

.839* 

f 

.075 

.925* 

7 

.384 

.723* 

8 

.607 

.607 

gb 

.243 

.814 

10 

.489 

.741* 

^n  = 5 

^n  = 6 

*£  > .05 

**£>.01 

+ Videotape  audio  did  not  record  precluding  analysis  of  Group  5, 


